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discusses patient selection, surgical technique, and postop-
erative outcome.
PATIENTS AND METHODS
We retrospectively reviewed the records of all patients
who underwent bypass grafting to the midpopliteal artery
with a combined anterior and posterior approach from
February 1987 to February 2000. During the study period,
a prospective graft surveillance protocol was established that
included evaluation at 3-month intervals up to 3 years. The
patient’s age, sex, indication for operation, and conduit were
recorded. Beginning in 1992 the duration of postoperative
hospitalization was recorded prospectively. Cumulative graft
patency was analyzed with the life-table method.
Indications
Bypass grafting to the midpopliteal artery through a
posterior incision is considered whenever an anteroposte-
rior arteriogram shows that the supragenicular popliteal
artery reconstitutes at or beyond the level at which the
femoral condyles flare, but proximal to the knee joint
space. Implantation on this segment of the popliteal artery
through a medial incision normally requires division of the
pes anserinus or medial gastrocnemius muscle.7
The earliest surgeons constructing femoropopliteal
bypass grafts approached the popliteal artery through a
posterior incision1-3 or a medial incision in which the ham-
strings and gastrocnemius were divided.4 These two
popliteal artery approaches were abandoned more than 50
years ago in favor of the now-prevalent medial supragenic-
ular and infragenicular incisions. Currently, when an
above-knee bypass graft to the proximal popliteal artery is
not possible, most surgeons bypass to the distal popliteal
artery through a medial below-knee incision.5,6 The mid-
popliteal artery is rarely accessed for bypass grafting.
Thirteen years ago we began to combine an anterior
and posterior approach for bypass grafting to the mid-
popliteal artery in selected patients. This report summa-
rizes the use of this technique in 57 bypass grafts and
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Purpose: The medial supragenicular and infragenicular approaches to the popliteal artery were introduced almost 50
years ago and replaced the posterior approach to the popliteal artery for distal graft implantation. We review a con-
temporary series of bypass grafts to the midpopliteal artery by use of a combined anterior and posterior approach to
evaluate its potential clinical benefits.
Technique: After the proximal graft anastomosis is constructed, an incision is made in the popliteal fossa to access the
midpopliteal artery, the graft is passed into that incision, and all but the popliteal incision is closed. The patient is
turned, the midpopliteal artery dissection is completed, and the graft is anastomosed distally.
Methods: Fifty-seven bypass grafts, implanted distally on the midpopliteal artery by this technique over a 13-year period,
chosen in preference to an infragenicular bypass graft in selected patients when a supragenicular bypass was not feasi-
ble, were assessed in terms of indications for surgery, conduit type, complications, length of postoperative hospitaliza-
tion, and graft patency.
Results: Bypass grafting originated from the axillary artery in two cases, the common iliac artery in one case, and the
femoral artery in 54 cases. The procedure was performed in five patients with a popliteal trifurcation anomaly, nine
patients with a blind popliteal segment, 20 patients with limited length of autologous vein, and five patients with an
above-knee graft infection requiring an alternate path for revascularization. Autologous vein was used in 35 and poly-
tetrafluoroethylene (PTFE) in 19 bypass grafts. Three other patients had a composite sequential femoral-popliteal-tib-
ial bypass graft, with PTFE and autologous vein. Postoperative (30 day) complications include one death (composite
sequential), one stroke (PTFE), and one graft thrombosis (saphenous vein). The mean postoperative hospitalization for
the last 31 patients was 4.2 ± 3.7 days. In the autologous vein group, the 1-year primary patency rate was 87%, and
the primary assisted patency rate was 94%. In the PTFE group, the 1-year primary patency rate was 72%. Two com-
posite sequential grafts remained patent at 1 year.
Conclusions: Bypass grafting to the midpopliteal artery with a combined anterior and posterior approach offers a safe
and effective option to below-knee bypass grafting when an above-knee bypass grafting is not feasible. Compared with
the medial infragenicular incision, the posterior incision results in reduced morbidity rates, rapid mobilization, and
early hospital discharge. (J Vasc Surg 2001;33:888-94.)
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Selective indications for bypass grafting to the mid-
popliteal artery include (1) revascularization after
removal of an infected supragenicular graft, (2) prefer-
ential graft implantation on the popliteal rather than a
tibial artery in patients with an anomalous high tibial
artery origin (Fig 1), (3) a blind popliteal artery (dis-
continuous or severely compromised direct flow into the
tibial vessels) (Fig 2), (4) avoidance of prosthetic graft
implantation on the infragenicular popliteal artery, (5)
selected patients requiring a composite sequential
femoropopliteal-tibial bypass graft with polytetrafluo-
roethylene (PTFE) and autologous vein, and (6)
patients with limited autologous vein length for bypass
graft to the infragenicular popliteal artery, including
those in whom an autologous vein bypass joining multi-
ple extremity vein segments was possible. Some patients
with infirmities that were thought to preclude safe turn-
ing to the prone position were excluded.
Operative techniques
Bypass with autologous vein (Fig 3). The proce-
dure is performed with the patient under general endotra-
cheal or conduction anesthesia. Only the affected leg is
draped, unless vein is harvested from the contralateral leg.
The Foley catheter is draped over the contralateral leg in
preparation for the turn. The femoral inflow site is
exposed and prepared. Sufficient autologous leg and arm
vein is harvested. With the patient still in the supine posi-
tion, the leg is elevated and a vertical incision is made in
the proximal popliteal fossa. The superficial fascia is
incised, and the popliteal fossa is dissected bluntly. No
effort is made to mobilize the popliteal artery at this time.
A Scanlan tunneler (Scanlan International, St Paul, Minn)
is passed from the popliteal fossa to the groin. The tunnel
is directed superficial to the medial head of the biceps and
deep to the hamstring muscles along the course of
Hunter’s canal. Heparin at 6000 to 8000 units is admin-
istered. After the proximal anastomosis is completed, the
graft is drawn through the tunnel, flow is tested, and the
graft is clamped distally. The femoral artery and all vein
harvest incisions are closed and dressed.
A stockinette is rolled up to the midthigh to maintain
sterility and protect the open popliteal incision. The sur-
geon elevates the leg and keeps it elevated during the turn.
All drapes are removed, and the patient is turned com-
pletely prone with aide assistance. The leg is redraped to
the midthigh. A small hole is cut in the stockinette to
access the popliteal incision. The popliteal artery dissec-
tion is completed, the distal anastomosis is completed, and
the incision closed.
Modification for infected grafts. The technique is
varied when an infected above-knee prosthetic graft is
removed with immediate revascularization. If the infection
is confined to the distal above-knee graft, the femoral
artery and proximal graft are exposed. Autologous vein is
harvested from a remote site. The old graft is divided at its
junction with the femoral artery, and the vein is anasto-
mosed to the femoral artery. After the popliteal incision is
made, the tunneler is passed in a plane lateral to the
infected graft. The vein graft is brought down to the
popliteal fossa. The femoral and vein harvest incisions are
closed. The medial above-knee incision is opened, and the
entire infected graft is removed. A drain is placed in the
thigh incision. The patient is turned in the prone position,
and the distal anastomosis completed in a clean field. If the
femoral artery anastomosis is also infected, options include
delaying reconstruction if feasible or originating the graft
from the axillary artery or originating the graft from the
iliac artery in conjunction with an obturator route. The
midpopliteal distal anastomosis can be used in each case
where appropriate.
Modification for composite sequential grafts. The
femoral and tibial artery sites are prepared, and the pop-
liteal fossa is entered. All tunnels are created. After the
Fig 1. Arteriogram of patient with high takeoff of posterior tibial
artery (arrows). PTFE bypass graft to midpopliteal artery
remained patent for 8 years.
proximal anastomosis is completed and the PTFE graft is
passed to the popliteal fossa, the patient is turned to the
prone position for the midpopliteal artery anastomosis and
the proximal anastomosis of the vein graft to the distal
PTFE graft. The distal anastomosis of vein to tibial artery
may be completed with the patient in the prone position
or with the patient returned to the supine position.
RESULTS
The Table summarizes the pertinent characteristics of
56 patients undergoing 57 procedures.
Early complications. One patient died suddenly of a
presumed myocardial infarction on the third postoperative
day. One patient had thigh tunnel bleeding that required
transfusion. No graft thrombosed in the time between
completion of the proximal anastomosis and turning the
patient to complete the distal anastomosis. No excessive
bleeding necessitated reopening the groin once it was
closed. No anesthetic complications were encountered. In
the first 30 days, one patient died (composite sequential
bypass graft), one patient experienced an ischemic stroke
(PTFE), and one graft thrombosed (saphenous vein).
For 31 recent consecutive postoperative hospitaliza-
tions, the mean postoperative length of stay was 4.2 ± 3.7
days. These included three patients whose hospitalizations
were extended more than 3 days each as a result of other
treatments or diagnostic procedures (carotid endarterec-
tomy, coronary angiography and coronary artery bypass
grafting, extensive evaluation, and treatment of preexist-
ing gastrointestinal bleeding). Two of the 31 patients were
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Fig 2. A, Preoperative arteriogram of patient with blind segment popliteal artery who had previously undergone multiple attempts at
revascularization through above- and below-knee incisions. B, Postoperative arteriogram after saphenous vein bypass graft to mid-
popliteal artery. This graft has remained patent for 13 years.
A B
discharged the day after surgery, and seven were dis-
charged on the second day after surgery.
Late complications. The patency data are depicted in
Fig 4. At 1 year, primary and primary-assisted graft
patency rates for autologous veins were 87% and 94%,
respectively. Of the four vein grafts that were revised,
inflow was revised once, a midgraft stenosis was repaired
once, and outflow was revised twice. At 1 year, the pri-
mary graft patency rate for PTFE was 72%. Three of the
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five first-year PTFE graft occlusions occurred in individu-
als whose indication for surgery was a blind segment or
severely compromised popliteal trifurcation. At 3 years,
primary and primary-assisted graft patency rates for autol-
ogous veins were 75% and 90%, respectively. At 3 years,
the primary graft patency rate for PTFE was 66%. No
PTFE graft stenosis was identified before graft thrombo-
sis. Thrombectomy or thrombolysis of occluded vein or
PTFE grafts was never attempted, so secondary patency
Fig 3. A, Popliteal fossa is entered with the patient in supine position. B, After completion of proximal anastomosis, graft is tunneled
to popliteal fossa. C, Patient is turned to prone position. D, Distal anastomosis is completed.
A
B D
C
rates are not given. Both composite sequential PTFE-
autologous vein grafts that were patent at hospital dis-
charge remained patent at 1 year. One patient had a PTFE
axillopopliteal bypass graft with concurrent removal of an
infected ileofemoral bypass graft and a false aneurysm at
the iliac anastomosis. He had development of an infection
and occlusion of the extra-anatomic graft at 3 months and
eventually had a below-knee amputation.
DISCUSSION
The posterior approach to the popliteal artery plays a
significant role in the treatment of lower extremity arterial
disease. It is commonly used for entrapment,8,9 adventitial
cystic disease,10 endarterectomy,11 and selected cases of
trauma12,13 and aneurysm.14
A posterior approach has also been described in
patients requiring a bypass graft. An all-posterior approach
has been used for femoropopliteal,15 ileopopliteal,16 and
popliteal-crural17 artery bypass grafts. A combined ante-
rior and posterior approach was recently reported in three
patients undergoing revascularization after removal of an
infected above-knee prosthetic graft.18
We began this series when we encountered lower
extremity arteriograms in which midpopliteal artery
implantation appeared to be the best, if not the only, avail-
able option. We chose to turn the patient in the prone
position to avoid division of the gastrocnemius muscle, to
preserve antegrade flow into genicular arteries, and to
minimize the sacrifice of popliteal artery branches.19
As the advantages and limitations of this procedure
became evident, we expanded and refined the indications
for its use. Our accrued experience combined with the
then-current literature’s more critical evaluation of PTFE
bypass grafting to the supragenicular popliteal artery con-
vinced us, in the second half of the series, to use autolo-
gous vein whenever possible.
For individuals with a blind popliteal artery segment
(occluded or severely compromised trifurcation),20,21 we
think that implanting a vein on the midpopliteal artery is
preferable to implanting it on the distal popliteal artery.
Implanting the graft on the midpopliteal artery preserves
antegrade flow in the genicular and sural arteries. In addi-
tion, the midpopliteal artery is often larger and less dis-
eased than the distal popliteal artery.
In individuals with an anomalous high origin of a tib-
ial artery, we prefer to bypass to the larger popliteal artery
rather than a smaller tibial vessel. Furthermore, a high ori-
gin anterior tibial artery may course deep to the popliteus
muscle and prove difficult to identify and access through a
medial infragenicular approach.19,22-24
A limited length of usable autologous vein also favors
a more proximal anastomosis. Saving as little as 6 to 10 cm
of vein length may be crucial here, particularly when deal-
ing with arm veins or the lesser saphenous vein. In other
settings, a shorter bypass graft may eliminate the need to
harvest veins from more than one extremity.
Our experience confirms that a posterior approach to
the midpopliteal artery can facilitate revascularization after
removal of an infected above-knee prosthetic graft.
Revascularization with a medial infragenicular incision
JOURNAL OF VASCULAR SURGERY
892 Gradman et al April 2001
Patient characteristics and procedures in study group
No. %
Age (y ± SD) 68.8 ± 6.9
Sex
Male 31 55
Female* 25 45
Previous inflow procedure 5 9
Previous infragenicular reconstruction 13 23
Primary indication
Revascularization after infected above-knee graft removal 5 9
Trifurcation anomaly 5 9
High anterior tibial artery takeoff 3 5
High posterior tibial artery takeoff 2 4
Blind segment popliteal artery 9 16
Limited autologous vein 20 35
Preferential PTFE implantation on midpopliteal artery 20 35
Other or not specified 6 10
Artery of origin
Axillary 2 4
Common iliac 1 2
Common femoral 41 71
Superficial femoral 11 19
Deep femoral 2 4
Conduit
Autologous vein 35 62
PTFE 19 33
Composite sequential (PTFE and autologous vein) 3 5
*One woman had bilateral procedures.
poses tunneling problems in the presence of an infected
above-knee prosthetic graft, and the lateral approach usu-
ally requires removing the head of the fibula.25,26 Bypass
grafting to the midpopliteal artery may be constructed
safely with vein or prosthetic graft. The two axillary to
midpopliteal artery bypass grafts in this series were techni-
cally uncomplicated and provided short-term solutions in
two challenging clinical situations in which staging the
revascularization was not possible.
Although our current preference is to use only autol-
ogous vein for popliteal artery revascularization, we occa-
sionally encounter patients in whom autologous vein is
not available or in whom the expediency of PTFE greatly
favors its use. If we choose to use PTFE, we prefer to
implant the graft on the most proximal suitable site possi-
ble. When the graft is implanted on the popliteal artery
above the knee joint, it is not likely to kink when the knee
is flexed.27 Our results suggest that PTFE implanted on
the midpopliteal artery gives results intermediate between
comparable procedures to the supragenicular and infra-
genicular popliteal arteries.28
A composite sequential PTFE-autologous vein graft
may be an acceptable option for revascularization when
there is insufficient autologous vein for a tibial artery
bypass graft.29 Rather than explore the tibial artery poste-
riorly, we chose to turn each patient a second time to com-
plete the distal anastomosis, even though this maneuver
prolongs the operation and may increase morbidity rates.
Our sole perioperative death occurred in this small group
of patients, suggesting the need for close monitoring
when performing these maneuvers.
Although not proven by this retrospective uncon-
trolled series, the results suggest that bypass grafting to
the midpopliteal artery through a posterior approach
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shortens the postoperative hospitalization. There are no
standards for reporting postoperative length of stay, and
there are few figures from the published literature available
for comparison. Abbott,30 in his study of above-knee
bypass grafts, had two patients who left the hospital on the
second postoperative day. He reported a mean length of
stay of 4.2 days for the patients receiving synthetic grafts,
as compared with 7.8 days for the saphenous vein group.
Our figures are not strictly comparable, because we
excluded preoperative days from our analysis. Our figures
do suggest, however, that patients undergoing this proce-
dure recover rapidly. Contributing factors may include the
short incision needed to harvest vein and expose the
popliteal artery, the avoidance of muscle and tendon divi-
sion, and the absence of a calf incision.
One notable drawback to this approach is the possible
technical difficulty in repairing a thrombosed graft. When
revascularization was necessary for graft thrombosis, we
always performed a distal bypass graft with the patient in
the supine position.
CONCLUSIONS
Bypass grafting to the midpopliteal artery with a com-
bined anterior and posterior approach is a safe and effec-
tive procedure and a valuable option when a standard
medial supragenicular incision is either difficult or impos-
sible. We think it is an attractive alternative to infragenic-
ular bypass grafting in a wide variety of clinical settings and
may have the added benefit of rapid postoperative mobi-
lization and early hospital discharge.
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